Enhancement of the primary antibody response by 2-mercaptoethanol is mediated by its action on glutathione in the serum.
2-Mercaptoethanol (2-ME) is widely used in rodent lymphoid cell cultures as an enhancer of multiple cellular functions. We have confirmed that the action of 2-ME must be on a serum component(s), rather than a direct action on the cells. The serum component(s) is contained within the dialyzable fraction of fetal calf serum (FCS) since: (a) dialysis of FCS diminished the ability of FCS to support an antibody response even in the presence of 2-ME; and (b) FCS dialysate, pulsed with 2-ME, restored the ability of dialyzed FCS to support an antibody response. Diminution of the reduced glutathione content of FCS by heating reduced the capacity of FCS to support an antibody response, whereas addition of 2-ME-pulsed glutathione restored the supportive capacity of heated FCS. Conversely, oxidized glutathione inhibited the antibody response in the absence of 2-ME, but that inhibition was not seen in the presence of 2-ME. We have concluded that reduced glutathione is an essential component in FCS in order for 2-ME to produce its enhancing effect. The most plausible explanation for the enhancement of antibody responses, in vitro, by 2-ME, is the concomitant reversal of the inhibitory effect of oxidized glutathione and the increased availability of reduced glutathione which can scavenge oxygen-derived radicals, thus protecting macrophages and lymphocytes from the deleterious effects of oxygen-derived free radicals.